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I. EXECUTIVE SUMMARY

A. INTRODUCTION

Completion by the Environmental Quality Committee, Governor's
Science Advisory Council of its first report dated January 1971, entitled:
"Some Technology Considerations For Environmental Quality in Maryland, "
Library of Congress Catalogue No. 72-636153, and presentation of same
to the Governor and to Cabinet agencies during 1971 resulted in impor-
tant actions, and in continuing interest in additional studies of Maryland's
environment.

Actions resulting from the Committee's first study included efforts
by the Department of Natural Resources to better define and set priori-
ties for its environmental quality technology needs; by the Department
of Health and Mental Hygiene and Maryland Environmental Service to
expand their solid wastes recycling activities, and hazardous wastes
evaluations; and by the Department of Personnel to remove some con-
straints to State professional staffing associated with environmental
quality operations.

This report is the result of the Committee's part-time activities
in 1972 to attempt to provide an overview audit of Maryland's environ-
mental quality in air and solid wastes quality. Specifically the Committee
attempted to answer the following questions posed late in 1971 by Governor
Mandel.

1. What is the current state of Maryland's environmental
quality ?

2. Is it better or worse than some prior period?

3. What are the future trends?

4. Is Maryland going too far in its environmental quality
regulatory activities? Or not far enough?

5. What are the remaining important challenges, and how
should they be handled, particularly insofar as technology is concerned?

The challenge of answering these important questions was enor-
mous, particularly by a part-time technical Committee. Yet, the
questions are significant to policy makers and need to be answered
succinctly and objectively. Accordingly, the Committee reviewed avail-
able data, interviewed many State and Federal personnel, and made
the findings and recommendations noted herein.

- 1 -
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The Committee concentrated on an overview audit of air quality
which was evaluated by major pollutants in each region of the State.
And solid wastes quality evaluations concentrated on municipal, indus-
trial and sewage solids.

No detailed studies were made of the adequacy of environmental H
quality standards; of the effectiveness of specific environmental quality
programs, or institutions implementing those programs; or of the bene-
fits of many resource allocation policies. These were considered beyond Hj
the scope of the Committee's activities and available energies. HH

The audit of environmental quality is obviously only one of many
environmental quality issues requiring State consideration and action.
There are many others. However the Committee considers this issue
significant and substantive enough that positive State actions now could
help prevent important problems in the future.

Overall findings and recommendations of the Committee studies
are summarized next in Section IB, while the studies themselves together Hj
with detailed analyses, conclusions and recommendations are found in H
Section II.
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B. FINDINGS AND RECOMMENDATIONS

1. Overview

A succinct answer to Governor Mandel's questions is provided to
establish the theme for subsequent more detailed findings and recommendations,

Question 1. What is the current state of Maryland's environmental
quality ?

Answer 1» On an integrated, State-wide basis Maryland's current
environmental quality appears adequate for the health and welfare of its
citizens.

Question 2. Is the current state of Maryland's environmental
quality better or worse than some prior period?

Answer 2. Regulatory activities have materially improved air
and solid wastes environmental quality over the past 5 years.

Question 3. What are the future trends in Maryland's environ-
mental quality ?

Answer 3. Air quality will continue to improve, but new trans-
portation strategies may be required in Metropolitan areas to meet Federal
air ambient standards.

Solid wastes quality may get somewhat worse until better con-
trols are established for hazardous wastes and sewage solids.

Question 4. Is Maryland going too far in its environmental quality
regulatory activities? Or not far enough?

Answer 4. To date Maryland's environmental quality regulatory
activities have kept pace with increasing challenges. It is expected that
air quality regulations on stationary sources will relax somewhat in the
future, in order to accommodate the energy crisis. A significant tax on
gasoline, or rationing, would help reduce air pollutants in metropolitan
areas. Solid wastes regulatory activities have been adequate, particularly
with the recent intorduction of recycling legislation.

On balance, Maryland's economy does not appear to have
suffered adversely from its environmental quality regulatory activities.

Question 5. What are the remaining important environmental
quality challenges, and how should they be handled, particularly insofar
as technology is concerned?

Answer 5. New transportation strategies will be required in
Metropolitan areas to meet Federal ambient air standards.

The identification and control of hazardous wastes, and the
effective disposal of sewage solids -will require increasing attention.
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2. Air Quality

Findings H

1) Maryland adopted its first State-wide air quality control regu-
lations in March 1968, with subsequent additions and amendments, and
a positive correlation with cleaner air is evident since that time. Most
pollution sources are in compliance with regulations, or on a firm sche-
dule leading to compliance in the near future.

2) Total annual suspended particulate matter concentrations are
currently lower in all regions than 1964-1968 values, and only slightly
exceed Federal/State ambient standards in Western Maryland and Metro-
politan Baltimore at this time. It is anticipated that concentrations will
decrease further by 1975, and will come as close to meeting Federal/
State ambient standards, as practical operations will allow, considering
natural ambient conditions.

3) Total annual sulfur dioxide concentrations are currently signi-
ficantly lower in all regions than 1964-1968 values, and meet Federal/
State ambient standards in all regions. Concentrations are expected to
decrease further by 1975.

4) Total annual concentrations of nitrogen dioxide, carbon monoxide,
and photochemical oxidants caused primarily by automobile emissions are
currently lower than pre-1968 values but generally exceed Federal/State
ambient standards primarily in Metropolitan Baltimore and Metropolitan
Washington areas. Concentrations are expected to decrease further by
1975, but Federal/State ambient standards will probably still not be met
in metropolitan areas without major changes in motor vehicle travel strate-
gies.

5) Capital expenditures for air pollution abatement (by major sta- H
tionary sources) are estimated to have been approximately $72M by 145
establishments over the past four years of regulation implementation.
Additional capital expenditures through 1975 are estimated to vary between H
$58M and $148M for stationary sources depending on whether power plants Hi
convert to fuel oil from coal, or install stack gas desulfurization equip-
ment while continuing to use coal. Power companies, steel companies,
and chemical process companies provide the bulk of air pollution, and
pollution abatement capital expenditures.

On balance, those expenditures seem to be able to be accommo- H
dated in the socio-economic arena without serious consequences, and are
able to provide adequately "clean" air.
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6) Control of motor vehicle emissions will require annual con-
sumer expenditures of up to about $70 million per year for 1976 auto-
mobiles in Maryland, in addition to about $25 million per year for lead-
free gasoline at that t ime. Changes in motor vehicle travel strategies,
annual inspections, control of heavy duty vehicles, control of other
sources of hydrocarbons, and expanded use of public transi t systems will
cost even more, but these enormous costs were not estimated by this
Committee. EPA estimates that the U.S. may spend between $11 billion
and $71 billion to clean up carbon monoxide and oxidant emissions from
automotive engines between 1975 and 1985. The cost will vary from $11
billion if engine modifications are used, $41 billion if oxidation catalysts
are used, and $71 billion if the questor system is used.

On balance, it is not clear how these large expenditures will
be accommodated in the socio-economic arena, particularly since "clean"
air will not be available in metropolitan areas without concommitant major
changes in transportation strategies.

Recommendations

1) Maryland should continue its air quality compliance activities
for stationary sources since practical technology and reasonable econo-
mics will provide acceptably "clean" air in the foreseeable future. But
some relaxation on a case by case basis may be necessary to help alle-
viate the energy cr i s i s .

2) Maryland should carefully follow Federal activities to reduce
automobile emissions, but should concentrate on systems and strategies
to reduce or replace motor vehicle travel in congested metropolitan
areas.

- 5 -
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3. Solid Wastes Quality
Findings HJ

1) Almost 4 million tons per year of solid wastes are generated
in Maryland which require major disposal activities (e. g. incineration, H
sanitary landfill, or dumps). About 2/3 of this total is generated and Hi
disposed of in urban areas and 1/3 in rura l a reas . Solid waste disposal
capacities and activities have been broadly keeping pace -with increasing M
generation quantities to date. | |

Disposal capacities to 1975 appear generally adequate to _
handle increasing quantities of conventional solid wastes in essentially HJ
all political jurisdictions with currently understood plans for additional
sanitary landfills, improved incinerators, and at least one or more
major volume reduction centers (e.g. the currently approved 1000 ton H
per day pyrolysis plant in Baltimore). Hi

2) Uncontrolled burning of refuse which was found in almost 40% • •
of all land disposal sites in 1968, has been essentially eliminated at this HJ
time. And where almost 35% of all land disposal sites were located in
marshlands, tidelands and flood plains causing potential water pollution _
problems, these have been decreased considerably. H

Current findings indicate that almost 50% of the solid wastes
are disposed of in sanitary landfills; almost 30% by incineration; and H
about 10% in dumps. By 1975, it is anticipated that, at least in a few Hi
major urban areas where "crunches" could exist, sanitary landfills will
dispose of about 15% of the solid wastes; incineration, about 35%; and M
the remaining 50% by major volume reduction (e.g. pyrolysis) or r e - |
cycling. This is the proper direction for the future.

3) Two critical solid waste categories require special attention HJ
for the future-hazardous wastes and sewage solids. Where industrial
and institutional (e. g. medical) wastes currently account for almost 40%
of the total solid wastes generated, particularly in urban regions, the HJ
nature of their wastes may become more hazardous in the future, regard- Hi
less of their volume, requiring special collection and disposal techniques.
And where sewage solids presently account for about 13% of the total solid M
wastes generated, tighter water quality regulations will surely increase H
this volume, and make current disposal techniques (e. g. land storage, or
water dumping) unacceptable. _

The Committee had recommended a hazardous waste study in ^
its last report, and this has still not been completed by the State. Use of
sewage solids (sludge) as soil nutrients or as fuel in co-located power/waste H
treatment plants (e.g. as considered in the study of co-locating the Mont- Hi
gomery County Advanced Waste Water Treatment Facility with the PEPCO
Dickerson Power Facility) are being studied, and this is appropriate. But • •
such use may be too little or too late unless additional uses are evaluated, HJ
or sludge reduction technology is better assessed.
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Recommendat ions

1) Maximum use be made of the Environmental Pro tec t ion
Agency's studies of hazardous •wastes. However, State agencies should
survey Maryland ' s specific cur ren t and expected sources of hazardous
•wastes, cu r ren t and proposed disposal methods , and re la t ive haza rds .

2) The cu r ren t studies of sewage waste generat ion and disposal
should be expanded to include the impact of t ighter water quality regu la -
t ions .

- 7 -
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IIA. AIR QUALITY

Mr. Jean J. Schueneman, Director, Bureau of Air Quality Control,
Baltimore, Maryland

Dr. Edward J. Cook, Associate Dean, U. S. Naval Academy,
Annapolis, Maryland

I. Introduction

A major national concern for the 1970's has been the degra-
dation of the environment. Newspapers and television documentaries
detail the grim story of blight, pollution and the ensuing environ-
mental crisis. The environmental problems being highlighted are
complex, pervasive, know no boundaries and cannot be changed
overnight by some dramatic technical solution. They also cannot
be changed simply by spending money or enacting laws. Any
serious effort to restore the quality of our environment will require
everyone's efforts and will involve new roles for government,
business, and the private citizen.

Since the air pollution problems are national in scope it is
not surprising that the Federal government has taken the initiative
to eliminate causes of pollution and has promulgated national
ambient air quality standards for sulfur oxides, particulate matter,
carbon monoxide, photochemical oxidants, hydrocarbons and nitrogen
dioxide. The 1970 Clean Air Act reauired each state to adopt and
submit a plan providing for the implementation, maintenance and
enforcement of the standards within the State. Prior to this Federal
enactment, the State's Bureau of Air Quality Control had taken
positive steps to eliminate causes of pollution and this report notes the
progress made to date.

2. Findings

In order to answer the question concerning the status and trends
in the quality of air in Maryland, some comparisons of quantitative data
for different time periods and areas within the State are described.

a. Air Quality Areas

Maryland is divided into six air quality control areas which
correspond exactly with the six Federally designated air quality control
regions in the State (see Figure 1). Area I includes Allegany, Garrett
and Washington Counties; Area II, Frederick County; Area III, Baltimore
City and Anne Arundel, Baltimore, Carroll, Hartford and Howard Coun-
ties; Area IV, Montgomery and Prince George's Counties; Area V, Calvert,

- 8 -
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Charles and St. Mary's Counties; and Area VI, Caroline, Cecil, Dor-
chester, Kent, Queen Anne's, Somerset, Talbot, Wicomico and Wor-
cester Counties. Sampling stations have been located within areas at
locations that reflect general ambient air quality or where a high air
pollution potential exists. It is important to bear in mind that sampling
data obtained at one site are not necessarily representative of the
general air quality for an entire community or area. However, in order
to provide a better geographical picture of the air quality throughout
Maryland and their trends, general averaging of the various data sources
from within an area are presented. To make comparisons easier, the
six air quality control areas will be presented as segments of a circle.
Comparative data for three time periods, 1964-1968, 1970 and projected for
1975 will be presented, -where available, for each area. The State and
Federal ambient air quality standard is denoted by an asterisk, *.

b. Particulate s

In Figure 2, the gross annual arithmetic mean of suspended parti-
culate matter for the six designated areas and time periods are presented.
Several observations can be made. First, only two areas, I and III, have
suspended particulate matter levels greater than the ambient air quality
standard. Second, in each of these areas there has been roughly a 20%
decrease in level in the 1968-68 and 1970 readings. Since air quality is
directly related to the emission rates of pollutants, this marked decrease
can be attributed to the implementation of State regulations which, re-
quire the use of the best available emission control technology. The
Bureau of Air Quality Control has registered more than 12, 000 stationary
sources of air pollution. By means of this registration real or potential
violators can be readily located. The Bureau has also used this program
to design additional control regulations, make pollutant emission inven-
tories, develop long-range air quality control plans, and maintain surveil-
lance of pollutant emissions. It is projected that by 1975 the particulate
levels in Areas I and III will be reduced to the standards as the remain-
ing small coal-fired space heating plants are replaced with gas and oil-
fired plants, industrial abatement activities now in progress come to
completion, small incinerator phase-out programs are completed and
dust collectors are installed. Additionally, open burning of refuse has
been greatly reduced and the burning of scrap motor vehicle hulks for
salvage purposes has been virtually eliminated. An estimated 100-150
million dollars are being expended by industry to comply with the Mary-
land standards for particulate matter.

e. Sulfur Dioxide

The annual arithmetic mean of sulfur dioxide concentrations
throughout the various areas of the State are presented and compared
in Figure 3. Several facts are clearly evident. Only three areas in
the State have any appreciable concentration of sulfur dioxide and in
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each of these areas there is a marked decrease in SO2 concentration
since 1970. This marked reduction can be attributed to the fact that H
since 1970 the sulfur content of residual fuel oil has been limited to Hi
not more than 1% from the previous unregulated level of about 2. 2%.
Regulations have also limited the sulfur content of coal to 1%, this BBJ
being a reduction from the former 2 to 3%. Additional reductions in | j
the SO2 level are also being achieved by the installation of stack gas
desulfurization equipment. Additionally, substantial reductions in SOU • •
have been achieved by conversion of coal-firing to low sulfur oil-firing H
or gas and distillate oil-fired heating in power plants. All in all,
it appears that all regions of Maryland are achieving the SO? stand-
ard. H

d. Photochemical Oxidants, Carbon Monoxide, Nitrogen Dioxide

Where large stationary fuel burning installations are the chief H
source of particulate matter and sulfur dioxides pollutants, motor vehicles,
particularly gasoline engines, are the major source of hydrocarbons, M
carbon monoxide, photochemical oxidants and oxides of nitrogen. This BVJ
being the case, it is not too surprising, therefore, that the only regions
in the State where these particular pollutants cause a serious environ-
mental concern are the highly populated (people and automobiles) urban H
areas, Areas III and IV, as noted in Figures 4, 5, and 6. Very little BB
reliable historical data are available to show trends in these pollutant
concentrations, except in the Washington and Baltimore metropolitan BJj
areas; high concentrations are not expected in the other areas because |
of their relatively small population.

To further compound the comparison difficulties, even the pollu- H
tant data which are available in Areas III and IV are suspect due to the
unreliable analytical techniques used throughout the years in measuring
the concentrations of photochemical oxidants, nitrogen oxides and car- H
bon monoxides. Bearing these points in mind, the current and predicted BB
levels of pollutants in the Washington and Bal t imore a r e a s a r e as follows:

< 1970

a) Pho tochemica l
Oxidants

(1-hour max imum)

b) Carbon Monoxide
(8 - h ou r max5 mum)

c) Ni t rogen Dioxide
(Annual Ar i th .

Mean)

Area III
(Washington)

Estimated
1970 1975

380

21

160

190 160

16 10

150 100

- 13 -

Std.

yug/m3

mg/m

/jg/m

Area IV
(Baltimore)

Estimated
<1970 1970 1975

390 400 180

27 24 17

200 190 160
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1
1
1
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This comparative data is also presented in Figures 4-6. From these
data it is clearly evident that a serious pollutant problem exists in
the two metropolitan areas.

It is unfortunate that the automobile industry did not recognize
or show due concern for the role of the automobile exhaust in causing
degradation of the atmosphere. Emissions from uncontrolled auto-
mobiles, as manufactured prior to 1968, came from the crankcase
blowby gases, fuel evaporation from the fuel tank and carburetor,
and the engine exhaust. The emissions from the engine exhaust are
a consequence of the conditions of the combustion process occurring
inside the engine cylinder. Hydrocarbons (HC) and carbon monoxide
(CO) results from the incomplete combustion of the fuel-air mixture;
oxides of nitrogen (NOX) form at the high-temperatures of the com-
bustion process and are emitted in the exhaust. Unfortunately, as
improvements in engine design are made to reduce the CO concentra-
tion, the concentration of NO in the exhaust increases. The Federal
government sensing the need lo r urgent pollution control from auto-
mobile emissions adopted the following control standards and timetable.

Federal Emission Control Requirement for Light-Duty Vehicle

Model Year Pre 1968 1968 1970 1971 1975 1976

Emissions g/mile

HC 10 3.4 2.2 2.2 0.41 0.41
CO 77 3.5 2.3 2.3 3.4 3.4
NOV 6 NR NR NR 3.0 0.4

NR = No Requirement

The Clean Air Amendments of 1970 have had the effect of
accelerat ing p rogress by automobile manufacturers in emiss ion control.
Substantial reductions in HC and CO exhaust emissions have been
brought about by engine-design modifications, changes in engine-
operating conditions such as leaner fuel-air mix tures , reduced engine
compression ra t io , improved cylinder head design and re ta rded spark
timing. In spite of these improvements there is a need for much
more sophisticated engines, including catalytic conver ters to achieve
the emission levels required in the Act for 1975 vehicles . It appears
most unlikely that any manufacturer will be able to meet the in service
requirements of the Act, unless regular periodic maintenance of the
emission control sys tem is required of the owner. The technology
necessary to meet the 1976 s tandards , especially the catalyst suitable
for NOX reduction, is current ly available on a limited supply bas i s .
There is a distinct difference between the ability to synthesize prototype

- 14 -
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automobiles which can be certified to meet the Federal emission stan-
dards and the ability to mass produce them within the time frame pre-
scribed by the recent legislation.

The Federal Government has encouraged states to adapt
meaningful and uniform emission inspection programs by making
grants available to state air pollution control agencies in amounts
up to two thirds of their program. New Jersey has taken advan-
tage of this aid and has developed a pilot project at two different
locations designed to help fill the state's air pollution control
objectives. Tests for carbon monoxide and hydrocarbon emissions
are being performed as part of the routine yearly car inspection.
By integrating the emission inspection tests along with the safety
tests a most economical and advantageous program results. This
yearly pattern is ideal since it permits checking of an engine's
performance approximately every 10, 000 miles. This conforms
reasonably well with the manufacturer's tune-up requirements and
the air pollution reduction benefits realized by this type of inspec-
tion would be cumulative over the vehicle's life. The simple idle
surveillance test currently utilized in New Jersey correlates reason-
ably well with the 7-mode test currently used for the manufacturer's
vehicle certification; this idle test does not, however, correlate
with the EPA test procedure to be used for 1975 model year vehicles.
The technology for testing according to these prescribed procedures
requires expensive equipment and instruments - - generally more
characteristic of a laboratory rather than a production line or state
inspection station. In view of this difficulty and the vagaries of
Federal Government policies it would appear much wiser for Maryland
to proceed with caution in planning statewide emission inspection
stations. Most basic research and testing of advanced systems involve
substantial costs that may well be beyond the capacity of the State
to fund. It would be prudent, however, to carefully monitor the on-
going pilot programs of testing consumer-owned vehicles in New Jersey
and California.

The 1975 vehicle performance is likely to be adversely affected
as a consequence for the need of an oxidation catalyst to control HC
and CO, a reduction catalyst or exhaust gas recycle or both to con-
trol the NOX to meet the 1975 emission standards. Performance
areas most affected are the fuel economy, vehicle acceleration and
vehicle driveability at various operating modes and ambient condi-
tions. Also the estimated cost to the consumer includes an increase
in sticker price of about $200, 3 to 12 percent increase in consump-
tion of a more costly fuel which must be low in lead, sulfur and
phosphorus, and an increase in maintenance cost.

In spite of the reduction in automotive emissions expected
through technological advances in engine design and various control
devices, other nontechnological events are tending to counteract these
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advances. From data previously presented it is quite evident that
air pollution is a regional problem. In Maryland, over 75 percent
of the population is concentrated in a single urban complex - - the
Baltimore-Washington urban corridor. Not unlike other areas in
the United States, there has been a decided shift from rural agricul-
tural lining and employment to urban manufacturing and service
employment. To complicate the situation still further the motor
vehicle registration growth rate has been twice that of the population
growth. The greatest volume of travel is consequently on a relatively
small part of the State's highway network and at present 95 percent
of the travel within this area is by the motor vehicle. Therefore, if
there is any hope of achieving an air pollution level below the ambient
standards it is imperative to devise stratagems to reduce motor vehicle
travel in the metropolitan Baltimore-Washington corridor. A systema-
tic approach for the rapid and "inexpensive" movement of people and
goods must be developed - - systems •which effectively integrate all
modes of transportation and which exploit the unique efficiences and
advantages of each method.

A number of strategems to reduce motor vehicle emissions
are possible:

a. Reduce traffic congestion.
(1) Staggered work hours.
(2) Four day work week.
(3) Ramp metering on freeway out-ramps.

b. Reduce concentrated pockets of polluted air.
(1) Increase parking fees to discourage downtown

parking.
(2) Traffic free zones.
(3) Consideration of terrain topography in highway

location policy.
(4) Two-car stretegy - - use a high cost, low

emission automobile for those regions in which automotive pollutants
are of major importance and a lower cost, higher emission vehicle
for those areas where air quality would not be degraded by these
less controlled vehicles.

c. Reduce number of miles driven .
(1) Facilitate car pooling with computer matching

programs.
(2) Mass Transit - rapid transit and upgrade com-

muter rail service.
(3) Better urban planning - reduce distance between

work and homes.
(4) Encourage bus travel with lower fares.
(5) Encourage walking.
(6) Encourage cyclists with bikeways and bike racks.

- 19 -
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(7) Charge tolls to motorists using congested roads
at peak hours.

(8) Increase gasoline taxes for stations in urban
areas.

(9) Impose pollution tax on motor vehicles as a func-
tion of size of engine and miles drive.

d. Encourage the use of smaller automobiles.

3. Recommendations

a. Before embarking on a State-owned motor vehicle
inspection system in Maryland, monitor closely the progress and
effectiveness of the integrated safety and auto emissions inspection
programs in New Jersey and California. Determine those parameters
which should be differentiated in the establishment of State's stan-
dards and -which would also provide diagnostic information to pinpoint
the engine malfunction area to the owner.

b. Devise various strategies to reduce the motor vehicle
miles traveled in the metropolitan Baltimore-Washington corridor.
An effective, but expensive, rapid rail mass transit system could be
developed.

c. State regulatory agencies already in existence should
continue to keep constant surveillance on potential industrial polluters
- - there should be no hesitation to encourage reluctant industries to make
use of technology available for pollution abatement.

d. Sponsor an educational campaign for the general public
to make them cognizant of the need for the proper maintenance of
their motor vehicles to achieve the goal of abatement of pollution
created by the motor vehicle.

e. Develop reliable baseline environmental data for the
various pollutants so that trends can be more readily ascertained
and the relative health damage caused by the different air pollu-
tants determined.

f. Be aware of technological breakthroughs of alternate
power systems and the potential they offer for emission reduction
over that of the conventional engines, particularly for use in the
highly traveled metropolitan corridor.

4. Discussion

a. AMBIENT AIR QUALITY STANDARDS

National primary and secondary ambient air quality
standards have been established by the Environmental Protection
Agency. The Maryland State Department of Health and Mental
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Hygiene established ambient air quality standards for sulfur oxides
and particulate matter prior to the time the Federal Government
promulgated its standards for those pollutants. Therefore, there
are some differences between the national and state standards for
these two pollutants. At a more recent time, the Federal Govern-
ment promulgated its standards for carbon monoxide, hydrocarbons,
nitrogen dioxide, and photochemical oxidants. The Department of
Health and Mental Hygiene having no basis for disagreeing with
these standards, adopted its own standards which are identical to
those adopted by the Federal Government. These standards are
all shown in Table 1.

Justification for these standards is a complex issue,
and is beyond the scope of this study. Hence, the following discussion
evaluates air pollution in terms of the noted standards, and does not
attempt to evaluate the standards themselves. H

b. THE STATUS OF POLLUTION LEVELS IN MARYLAND

1) Particulate Matter H

Area I - Western Maryland

Particulate matter has been measured for a long period of years ™
in Cumberland and Hagerstown. In Cumberland, particulate levels for
the 1968-71 period averaged 110 micrograms per cubic meter as compared
to 138 micrograms per cubic meter during 1964-67. This indicates a
29% reduction in man-made pollution for the two periods (man-made pol-
lution is considered to be all particulate matter in excess of a natural
background of 40 micrograms per cubic meter caused by pollen, sea spray,
dust storms, volcanic eruptions, etc. ). The levels presently are in the
range of 110 micrograms per cubic meter which is still much in excess
of air quality standards. In Hagerstown, particulate levels averaged
108 micrograms per cubic meter during 1964-1967 and 77 micrograms
per cubic meter during 1968-1971. This indicates a reduction of about 45%
in man-made pollution for the two periods. Present levels average about
77 micrograms per cubic meter, slightly in excess of the serious level
standard. In the Luke-Bloomington-Westernport area, where the major
pollution source is the Westvaco paper mill, pollution levels range around _
112 micrograms per cubic meter average for three stations. There has H
not been much change in recent years. The levels are considerably above
the standards. In other parts of Area I, particulate levels are lower than
the standards. M

Area II - Central Maryland

Data are available from several locations in Frederick. The values
are somewhat above the serious level standard of 75 micrograms per
cubic meter in the central part of town and in close proximity to rock
processing operations and below 65 micrograms per cubic meter in other
parts of the city.
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Area III - Baltimore Metropolitan Area
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Data are available for a long period of time at several locations _
in metropolitan Baltimore. Two stations in central downtown Baltimore H
indicate an average of about 120 micrograms per cubic meter for the ^
period 1968-1971 as compared to an average of about 142 micrograms
per cubic meter during 1964-1967. This indicates a decrease of about H
22% in man-made pollution in central Baltimore for the two time periods. H
Current values are still considerably above the standards but at one
location in central Baltimore (the National Air Sampling Network sta- mm
tion), the lowest pollution level on record occurred in 1971. H

Particulate pollution levels in and near industrialized areas range _
from 110 micrograms per cubic meter to about 130 micrograms per H
cubic meter, far in excess of the standards. At most stations, there ^
are not enough years of data to indicate a trend but at two such stations,
reductions for the most recent two to four years as compared to previous Hj
three or four year periods indicate reductions of 7 to 28%. •

Pollution levels at suburban locations around Baltimore range M
from about 65 to 85 micrograms per cubic meter depending on the char- H
acteristics of human activity and the degree of urbanization to the imme-
diate vicinity of the sampling site.

Pollution levels in Annapolis averaged 69 micrograms per cubic ^
meter during 1964-67 and 62 micrograms per cubic meter in 1968-71,
indicating a reduction of 24% in man-made pollution. Present levels •
are below air quality standards. In far suburban areas and rural areas of |
the region, pollution levels range from 50 to 65 micrograms per cubic
meter and are in compliance -with air quality standards. M•

Area IV - Washington Region

Particulate levels in Rockville have been measured for many yea r s . H
Data for the most recent four years as compared to a previous four year H
period indicates that pollution levels have been increased but the recent
data a re considered unreliable since heavy construction activity occurred • •
during two years of the four most recent years in the immediate vicinity |
of the sampling station. In 1971, particulate levels in Rockville averaged
68 micrograms per cubic meter , just over the standard of 65. At ten _
other locations in Montgomery County, particulate levels a re below 65 H
micrograms per cubic meter except at two locations where levels were
66 and 68 micrograms per cubic meter .

In Prince George's County, there is no station where a long period H
of data are available. Measurements made at 16 locations in 1971 indicate
that particulate levels in most places are less than 66 micrograms per H
cubic meter . At four locations, levels were at the 65-75 micrograms H
per cubic meter range and at two locations, levels were above 75 mic ro -
grams per cubic meter with one station in an industrialized park aver-
aging 93 micrograms per cubic meter . H
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In general, particulate pollution in Montgomery and Prince
George's Counties appears to be close to or within the air quality stan-
dards except in a few locations close to the source and intense public
activity.

Area V - Southern Maryland

Particulate levels have been measured at two stations. Concen-
trations were below 65 micrograms per cubic meter annual average at
both stations and, therefore, no problem seems to exist.

Area VI - Eastern Shore Region

Data are sparse from this lightly urbanized region but in general,
those data available indicate little change in particulate levels over the
past five years, levels are generally 65 to 78 micrograms per cubic
meter as measured in Elkton, Cambridge and Salisbury. As would be
expected, particulate pollution is not elevated in this region.

2) Sulfur Dioxide

Introduction

Federal regulations indicate that sulfur dioxide should be measured
by use of the West-Gaeke technique which is believed to be most nearly
accurate and least subject to interference by other pollutants as compared
to measurements made using the Davis electro-conductivity analyzer which
has been used to collect most of the data in the past in Maryland. It is
generally true that the Davis instrument indicates higher concentrations
than the West-Gaeke technique for any particular parcel of air for which
measurements are made. Thus, the following discussion will involve some
complexities since many measurements were made using the Davis instru-
ment and others were made with the West-Gaeke technique. The use of
the Davis instrument is being phased out and is being replaced by either
the West-Gaeke technique or an approved equivalent method, particularly
the flame photometric technique.

Area I - Western Maryland

Measurements made in the Cumberland area using the West-Gaeke
technique indicate that concentrations are below the standard of 39 micrograms
per cubic meter annual average. However, data obtained using the Davis
instrument indicate a possibility that the standard is being exceeded at some
locations. In either event, pollution levels do not seem to be far above the
standard, if at all.

In Hagerstown, data using the West-Gaeke technique indicate that
sulfur dioxide levels are lower than called for by the standards. However,
data obtained using the Davis instrument indicate that levels may be slightly
in excess of the more adverse level. In any event, sulfur dioxide levels
are not considered a serious problem.

- 24 -



I
In the Luke-Bloomington-Westernport area, sulfur dioxide levels "

are believed to be in excess of the standards at some locations because
of emissions from the Westvaco paper mill but, at locations away from • •
the influence of this single source, no problems are expected. Here |
again, data collected using the West-Gaeke technique indicate that sulfur
dioxide levels are below the standards while at the same time, data M
collected using the Davis instrument indicate that levels are somewhat H
above the more adverse level standards.

Area II - Central Maryland H

Data from four locations in Frederick indicate that sulfur dioxide
concentrations are below the standard and no problem exists, as indi- • •
cated by use of the West-Gaeke technique. |

Area III - Baltimore Metropolitan Area «

Data from the National Air Sampling Network collected from 1964
through 1971 indicate that significant reductions have occurred since
imposition of the 1% sulfur limitation on fuel in July of 1970. Data from Hj
that station, collected using the West-Gaeke technique and data from 14 H
other locations in the metropolitan area using the West-Gaeke technique
indicate that the annual average sulfur dioxide concentration is below WM
the standard at all locations with concentrations ranging from 2 to 24 |
micrograms per cubic meter . Maximum 24 hourly values, however,
occasionally exceed the more adverse level standard of 131 micrograms _
per cubic meter with values as high as 243 micrograms per cubic meter H
being recorded on r a r e occasions at a few locations. Based on these
West-Gaeke measurements, it appears that the sulfur dioxide control
program has been successful and that the air quality standards have been Hj
achieved. However, data obtained using the Davis instrument indicate Hi
that the standards are exceeded at some locations. The situation will
be clarified as soon as data from stations using an approved technique • •
accumulate. |

Area IV - Washington Region _

Data from 12 locations in Montgomery and Prince George's Counties ™
obtained using the West-Gaeke technique in 1971 indicate that the annual
average sulfur dioxide concentration is lower than the air quality stan- H
dard of 39 micrograms per cubic meter . However, occasional maximum H
days do occur which exceed the more adverse level standard of 131
micrograms per cubic meter . No values are exceeded of the serious • •
level standard for 24 hours of 262 micrograms per cubic meter -were Hj
recorded in 1971. It, thus, appears that sulfur dioxide levels in this
region are meeting the standards. «

Data a re made available to us by the Potomac Electric Power
Company on sulfur dioxide levels in the vicinity of the Chalk Point and
Dickerson electric generating stations. These data are obtained using Hj
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the electro-conductivity method. They indicate that air quality is very
close to the more adverse level standards with most data indicating
that sulfur dioxide levels are lower than the standards, and that only
on rare occasions do elevated levels in excess of the standards occur.

Area V - Southern Maryland

No measurements have been made of sulfur dioxide in this re-
gion except those made by Potomac Electric Power Company in the
vicinity of the Morgantown generating station using the electro-conducti-
vity technique. These data indicate that air quality is close to the more
adverse level standard with most concentrations being below the stan-
dard and only on rare occasions are elevated levels above the standard
observed.

Area VI - Eastern Shore Region

No measurements have been made of sulfur dioxide in this region
and no problems are expected except that there is some possibility that
elevated levels might occur on infrequent occasions in the immediate
vicinity of the Delmarva Power and Light Company plant in Vienna, Mary-
land.

3) Photochemical Oxidants

The Federal regulations require that photochemical oxidants be
measured by use of the potassium iodide (KI) method or by some approved
equivalent method. Only very limited data are available from measure-
ments made using such an approved method to relate Maryland's air concen-
trations to the Federal standard of 160 micrograms per cubic meter
maximum one hour average. A considerable body of data are available
for the metropolitan Baltimore area which were obtained using the phenol-
pthalein method. These data were compared to those obtained during the
past summer using the AIRMON stations. The AIRMON stations employ
the chemiluminescence method, •which is an approved equivalent of the
potassium iodide method. The comparison indicated that the phenolpthalein
method measurements yield lower concentrations than the chemiluminescence
method. In any event, data available using the potassium iodide method
and the chemiluminescence method indicate that maximum hourly average
concentrations in both the Baltimore and Washington regions are about
400 micrograms per cubic meter as compared to the standard of 160.
Thus, it is clear that -we have a severe oxidant problem in these two metro-
politan areas.

Almost no data are available on photochemical oxidant concentra-
tions in parts of the State other than the Washington and Baltimore metro-
politan areas but high concentrations are not expected because of the rela-
tively small population concentrations existing in these other areas.
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Measurements have been made of carbon monoxide in the metro- _
politan Baltimore area for some time by local governmental agencies. H
However, the accuracy of these data is subject to question. We would ™
expect, however, that carbon monoxide concentrations in the Baltimore
and Washington regions would be similar to those •which have been observed H
in other major urban centers. The Federal government has made measure- H
ments of carbon monoxide at eight continuous air monitoring programs
(CAMP) stations for many years in Chicago, Cincinnati, Denver, Philadel- mm
phia, St. Louis, San Francisco, Los Angeles and Washington, D. C. Data H
for the period 1962 through 1967 indicate that maximum hourly concentra-
tions on the average for five cities which are similar to Baltimore and
Washington are 45 milligrams per cubic meter (average of Cincinnati,
Denver, St. Louis, San Francisco, and Washington, D. C ) . Maximum
eight hourly average values in these same five cities average 27 milligrams
per cubic meter as compared to the standard of 10 milligrams per cubic
meter. Reductions in carbon monoxide emissions from motor vehicles
which have occurred since the advent of "cleaner" cars in 1968 have pro-
bably reduced these concentrations by about 15%, when considering deterio- M
ration of emission control systems, increase in vehicle use and other H
community factors. In any event, it is clear that our carbon monoxide
levels are far in excess of the standards.

5) Nitrogen Dioxide ™

The air quality situation nationally with respect to nitrogen dioxide
was put into a state of turmoil when the Federal government, in June of
1972, published a notice that nitrogen dioxide levels as indicated by cer-
tain methods of measurement were considered inaccurate and further
that the Federal government was evaluating the accuracy of several methods
of measurements of nitrogen dioxide. The investigations being made by
EPA were not completed by the end of 1972 as originally planned. In
addition to continued study of nitrogen dioxide measurement techniques,
the ambient air standards are also being reviewed. For example, the 90%
reduction of nitrogen oxides required under the Clean Air Act for 1976
automobiles is no longer justified according to the EPA, and will be dis-
continued until further studies are completed. I

Thus, nobody at this time has a clean picture of how air pollution _
by nitrogen dioxide stands. We do have some data for the Baltimore and H
Washington metropolitan regions. One group of data would indicate that ™
concentrations are lower than the 100 micrograms per cubic meter annual
average standard but one other limited body of data developed in the H
summer of 1971 by the Federal government indicates that our levels may be • §
substantially above the standards. Thus, the picture concerning nitro-
gen dioxide in the metropolitan Baltimore and Washington regions is in • •
doubt at this t ime. H
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Some data are available on nitrogen dioxide concentrations in parts
of Maryland other than the Baltimore and Washington regions. Even in
spite of all of the uncertainties concerning techniques of measurements,
it appears that we have no nitrogen dioxide problems outside of the
Washington and Baltimore regions.

6) Soiling Index

One method of measurement of particulate matter in the atmosphere
involves the filtration of particulate matter from the atmosphere by passing
it through filter paper and then making a comparison based on the change
in light transmission through a piece of filter paper which has been used
for sampling as compared to a piece of clean filter paper. The value
obtained is referred to as the "soiling index" and is expressed in coh's
per thousand linear feet of air. Annual average values below 0. 5 coh's
are generally considered to indicate a satisfactorily low level of small-
sized black particles in the air. Average values in years gone by in
many Maryland communities were at or above 1.0 coh's. In recent years,
average values are almost universally below 0. 5 coh's throughout the
State. It thus appears that the presence of small-sized black particles
in the atmosphere has been substantially reduced.

c. PROSPECTS FOR ACHIEVEMENT OF AMBIENT AIR QUALITY
STANDARDS IN MARYLAND

1) Particulate Matter

General

Particulate pollution levels in urban areas are made up of a com-
bination of naturally occurring pollutants (pollen, spores, sea salt,
volcanic ash, wind blown surface dust, etc.) and particulate matter gener-
ated by man's activities. The naturally occurring particulate level in
rural areas is about 40 yjg/m^. In urban areas, there is also a sort of
"base" of particulate in the atmosphere which is not amenable to control.
This "base" is made up of things like dust stirred up on streets by auto-
mobiles moving and the wind; cooking of food; tobacco smoke; particles
of tires and brake linings; wind-blown dust from athletic fields; parking
lots, and the like; dust from construction and demolition activities; etc.
The magnitude of this base seems to be at a level somewhere around
15 /ug/m3. Thus, when added to natural background, the minimum sus-
pended particulate level that one would expect in a very clean urban center
would be somewhere around 55 /Ag/m .̂ This leaves only 5 or 10 /ag/m^
which may be around for contributions by all other sources of particulate
matter. It also indicates that in many urban centers, it will not be possible
under present circumstances to achieve ambient air quality standards.

- 28 -



I
Area I - Western Maryland H

Par t icu la te levels in Cumberland now run around 110
Emiss ion control has moved well along toward completion but some addi- H
tional reductions in emiss ions from indust r ia l sources is p rogrammed H
and some additional reduction can be expected as the remaining smal l
coal- f i red space heating plants a r e replaced by gas and oi l -f i red plants . • •
Par t i cu la te levels might go down to as low as 75 /ug/m^ by 1975. Even H
this level, much less than the lower m o r e adverse level s tandard achieve-
ment would be in doubt at least in par t because of the poor a tmospher ic _
ventilation in this a r e a caused by the rugged mountainous t e r r a i n . H

In the Luke-Bloomington-Westernport a rea , par t icula te levels
now average around 112 yug/m^. Fur the r substantial reductions can be H
expected as the Westvaco paper mi l l reduces emiss ions from the black H
liquor recovery furnace and from coal-f i red bo i l e r s . It may be that the
standard of 75/zg/m^ will be achieved. • •

3 • •
In Hagerstown, present particulate levels average about 77 ngfm .

Further reductions can be expected as the numerous small coal-fired heat- ^m

ing plants are replaced by oil and gas-fired plants and as a few industrial H
abatement activities now in progress are completed. Achievement of a "
65 Mg/m-* level would be doubtful since atmospheric ventilation in this
community is restricted by the valley location of the community. •

Area II - Central Maryland

Particulate levels in Frederick range from 57-77 /ug/m at various H
locations in the community. The prospects for achieving the 65 ^g/m
standard are good.

Area III - Baltimore Metropolitan Area Hi

While the trend of particulate levels in the central part of Baltimore MM
is downward, it seems unlikely that the 65 /ug/m^ standard will be achieved. H
Further reductions from present levels in the 90-135 /ug/m^ range down
close to 75 /ug/m-* can be expected as the on-going programs for elimina- _
tion of small incinerators, abatement of industrial emissions, installa- H
tion of dust collectors on residual oil boilers and other abatement actions ™
are completed. Some reductions may also come about by virtue of reduc-
tion in sulfur oxide emissions which contribute to the formation of parti- H
culate sulfate compounds in the atmosphere, and by virtue of reduced •
emissions of hydrocarbons from motor vehicles and stationary sources
which may reduce the formation of photochemical aerosals. jm

Particulate levels in the Annapolis area and in suburban Baltimore
and rural areas appear to be at levels below the 65 /ug/m3.
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Area IV - Washington Area

Particulate levels now at various locations are in the 65-75 #g/m
range with the exception of a very few locations with somewhat higher
levels. Some additional reductions can be expected as the incinerator
phase-out program is completed; dust collectors are installed on residual
oil boilers; a few industrial source abatement programs are completed
and probable reductions associated with lower sulfur oxide and hydro-
carbon emissions (as described for Area III) occur. It seems likely that
air quality will come close to achievement of the 65 ng/vnr> standard with
the exception of perhaps a few locations where population density and
public activities are greatest.

Area V - Southern Maryland

Suspended particulate levels in this region at this time are at or
below the air quality standard of 65 /ug/m^.

Area VI - Eastern Shore Region

Particulate levels in the major communities on the Eastern Shore
are generally in the 65-75 Mg/m^ range. In Cambridge, levels are some-
what about 75 ug/m^. In this community, completion of on-going indus-
trial abatement work should bring about some additional reduction in
pollution levels. In general, particulate levels in this region should
approach compliance with the standard of 65 /ig/m .

2) Sulfur Dioxide

General

Much of the data from past years in Maryland were obtained using
the electro-conductivity technique. Thus, interpretation of the present
situation and prospects for the future are somewhat shakey. However,
in reviewing the data, considerable weight has been placed on data obtained
in more recent times using the West-Gaeke technique which is the refer-
ence method for comparing air quality to the standards. Also, the flame
photometric technique being used in the State's AIRMON system is an
approved equivalent method for relating air quality to the standards.

Area I - Western Maryland

The preponderance of evidence indicates that the air quality stan-
dards are achieved at this time. Further information as to the exact
situation will be available shortly from on-going measurements. There
may be a few "hot spots" in the vicinity of the Westvaco paper mill.
Levels at such locations will be reduced in the future when the Westvaco
boilers are fitted with stack gas desulfurization equipment or changes in
fuel sulfur content are made. Further reductions can also be expected
in Cumberland and Hagerstown as the numerous small coal-fired space
heating plants are phased-out by replacement with oil and gas-fired plants.
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Area II - Central Maryland H

Presently available data indicate that air quality standards have «
been achieved in this region. H

Area III - Baltimore Metropolitan Area

Available data using approved techniques indicate that the annual ™
average standards have been achieved but maximum daily average con-
centrations exceed the standard for 24 hours on a few occasions at a few • •
stations. Further reductions in sulfur oxide levels can be expected since |
Baltimore Gas and Electric Company has completed conversion of its
plants from coal-firing to low sulfur oil-firing. Additional reductions will M
occur because of conversion of quite a few residual oil burning plants to H
distillate oil and gas burning in connection with requirements that dust
collectors be installed on residual oil-fired plants. Additionally, some
four thousand small domestic coal-fired plants are gradually being r e - H
placed by gas and distillate oil-fired heating plants. Therefore, we would HI
expect that the sulfur dioxide standards will be achieved. Some possible
problems could ar ise in the vicinity of the Baltimore Gas and Electric WM
Company Wagner Station if an additional plant is built on a site adjacent H
to it (the proposed Brandon Shores Station).

Area IV - Washington Region H

Available data using approved techniques indicate that the annual
average standard has been achieved but the 24 hourly average standard H
is exceeded on a few days each year at a few locations. Further reduction H
in sulfur dioxide levels can be expected since a large number of residual
oil-fired heating plants are being converted to distillate oil-firing rather • •
than installing a dust collector and continue to burn residual oil. | |

There is some possibility that sulfur dioxide levels will exceed air
quality standards in the vicinity of the Chalk Point and Dicker son gener- H
ating stations of PEPCO when the contemplated major expansions occur. ^
The situation will depend upon whether or not presently being developed
stack gas desulfurization equipment becomes commercially usable, and •
on the sulfur content of fuel to be burned at these two stations. |

It appears that air quality standards will be achieved in this region. a

Area V - Southern Maryland

No sulfur dioxide concentrations in excess of the standards exist H

at this time and none are expected. • •

Area VI - Eastern Shore Region •

There is no indication that sulfur dioxide standards are exceeded
in this region at this time. There is some possibility, not verified by «
measurement as yet, that the standards may be exceeded in the vicinity H
of the Delmarva Power and Light Company Plant at Vienna.
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3) Photochemical Oxidants

Area I - Western Maryland
Area II - Central Maryland
Area V - Southern Maryland
Area VI - Eastern Shore Region

There is no data to indicate that the air quality standards for
photochemical oxidants are exceeded in these areas, and we would not
expect that the standard is exceeded. However, some limited data from
rural areas in Garrett County indicate that the oxidant standard is
exceeded at times. The reasons for elevated concentrations in such rural
areas are unclear. The high concentrations may be due to natural photo-
chemical reactions involving hydrocarbons and nitrogen oxides arising
from biological processes with some enhancement of the reactions because
of nitrogen oxides arising from a power plant located in Mount Storm,
West Virginia.

Area III - Baltimore Metropolitan Area
Area IV - Washington Region

The present levels of photochemical oxidants in these two regions
are about 400|a. g/m , and are in excess of the standard l60p, g/m3. Making
estimates of what will happen to photochemical oxidant concentrations in
the future, as the Federal new motor vehicle pollution control program
causes its impacts, and as reductions in emissions of hydrocarbons and
nitrogen oxides from stationary sources are put into effect, is fraught with
technical complexities and unknowns. The Federal government has sug-
gested techniques for estimating expected reductions in photochemical
oxidants. Their utilization indicate that a 58% reduction in hydrocarbon
emissions is needed in Baltimore and Washington to achieve the standard
of 160 ju.g/m of photochemical oxidants. We expect to achieve a 5-10%
reduction in emissions of hydrocarbons from stationary sources. Sta-
tionary sources represent about 25% of the total hydrocarbon inventory.
Reduction in hydrocarbons from motor vehicles are estimated to be 48%
in 1975 as compared to 1967. A 6% reduction is expected by 1977, in
both cases giving consideration to the effectiveness of new motor vehicle
hydrocarbon reduction actions, growth in vehicle miles travelled,
deterioration of emission control systems, and other factors. Our best
judgment is that photochemical oxidant levels will not be reduced to the
standard level or below unless substantial reductions (on the order of
20%) are made in motor vehicle travel through substitution of mass tran-
sit for personal vehicle travel. It may also be necessary and possible
to further reduce evaporative losses of gasoline which now occur when
filling the gasoline tanks of motor vehicles; when filling service station
tanks from tank trucks; and miscellaneous solvent evaporations.

It should be noted that in a number of rural areas naturally occur-
ring photochemical oxidant concentrations are 100 ^g/m^> which leaves
only 60 /*.g/m^ of photochemical oxidants associated with man's activi-
ties that can be added to total pollution levels in urban areas and still
achieve the standard.
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4) Carbon Monoxide H

Evaluation indicates that the impacts of the Federal new motor
vehicle pollution control programs will enable achievement of the carbon M
monoxide standard by 1978 or 1979. Some reductions in existing levels •
will also be brought by modest reductions in emissions from a few indus-
t r ia l sources . The Federal law requires , however, that the standard be • •
achieved by 1975 unless a two-year extension is granted by the Federal H
government. Such two-year extensions have been granted by the Federal
government in the cases of the Baltimore and Washington Regions.
However, it still seems that it will be necessary to reduce motor vehicle
travel in order to achieve the carbon monoxide standard by 1977.

Except in Baltimore and Washington regions where motor vehicle
density is highest, carbon monoxide standards are probably being achieved
already in most areas of the State. However, although no data are avail-
able, it is probable that at some street intersections in cities such as
Cumberland, Hagerstown, and Frederick during times of high motor vehicle
activity, the carbon monoxide standards are exceeded. However, the
Federal new motor vehicle carbon monoxide control programs should eli-
minate any such problems if they do, in fact, exist.

5) Nitrogen Dioxide

As indicated in the discussion on "The Status of Pollution Levels in
Maryland" presented earl ier , the air quality situation with respect to
nitrogen dioxide is in a state of turmoil and uncertainty. Therefore, it ^m
is not possible at this time to indicate whether the air quality standards H
are being achieved and if not, what the prospects would be for the future.

Id. EXPENDITURES FOR POLLUTION CONTROL

1) Major Source Abatement Activities

Over the past four years, Maryland's Bureau of Air Quality
Control has negotiated plans for compliance with about 145 establishments
providing for bringing their pollutant emissions into compliance with the .
various regulations. Total money spent so far is estimated to be about H
$71, 550, 000. Monies committed to be spent from now through 1975 or
so are estimated at $58, 000, 000 if the Potomac Electric Power Company
converts the Chalk Point and Dickerson power stations to use of oil H
instead of installing stack gas desulfurization equipment and continuing H
to burn coal. If PEPCO elects to install stack gas desulfurization
equipment on the Chalk Point, Dickerson and Morgantown plants, the
total expenditure to be made would be about $148, 000, 000. Expenditures
by these several categories of industry are shown in the following table:
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Power companies

Cement manufacture

General manufacturing

Metallurgical industries

Chemical process industries

Rock and stone industries

Asphalt batching (plants)

Others

Number of
Companies

5

3

14

16

20

14

68

15

Spent
1968-1972

Thousan
32,400

3, 700

2, 700

14,200

15,600

800

1,800

350

Committed for
1972-1975

is ot .Dollars
(a) 96,000

(b) 8, 000

37, 800

11,600

900

800

250

Totals 145 $71,550 (a) $147,250
(PEPCO de-
sulfurize)

(b) $58, 000
(PEPCO converts
Chalk Point and
Dickerson to oil)

Outside of the power companies, the largest expenditures will be made by
Bethlehem Steel Company. The company has spent an estimated $7, 600, 000
from 1968 through today. An additional expenditure of about $35, 500, 000
is contemplated with the largest items to be undertaken being construction
of a $20, 000, 000 facility for desulfurization of coke oven gases and about
$10, 000, 000 for dust collectors on a new sintering plant which is also being
built. These expenditures by Bethlehem Steel are large. Company expen-
ditures made during the period 1948-1971 amounted to $85, 000, 000 for
installation and operation of air pollution control equipment. During that
same period, gross revenues were about $19, 000, 000, 000. Thus, expen-
ditures for air pollution control amounted to about 0.4% of gross revenues.
It is estimated that these expenditures resulted in an added $1.40 per ton
to the average selling price of various steel products of something like
$180 per ton.
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The next most significant expenditure is probably related to
increased fuel costs associated with conversion of power plants from
coal-firing to low sulfur oil-firing, conversion of other coal-firing
plants to low sulfur residual oil-firing plants,and converting from 2. 2%
residual oil to 1% residual oil. It was estimated that the increased fuel
costs for the large plants which burned residual oil both before and
after the low sulfur requirements would be about $5, 500, 000 per year.
Increased fuel costs incurred by electric generating companies would
probably be in the range of $11, 000, 000 a year, and also in the range of
something like a 10 to 15% increase in fuel costs for electric generating
uses.

A very significant expenditure for control of pollution from motor
vehicles is expected. The 1972 models are said to cost about $35 more
per car because of air pollution requirements as compared to 1967 models.
Estimates are that the 1973-74 models will cost $82 each more than the
1967 models; the 1975 models would cost $246 more; and the 1976 models
would cost $350 more. Thus, at a $35 per car increase and a sale of
about 200, 000 new cars per year in Maryland, an expenditure of $7, 000, 000
per year is involved. This represents perhaps 1% or 2% of the total value
of the new cars in 1972. In 1976, however, at an increased cost of $350
per car, the expenditure for pollution control equipment would be in the
range of $70, 000, 000 per year for the State of Maryland and would repre- _
sent perhaps more than 10% of the total value of the new vehicles sold. H

It is also expected that lead-free gasoline will be needed for 1975
and later model cars . It is being said that this lead-free gasoline will H
cost 2<y per gallon more than the presently used gasoline. If this is true, •
the increased gasoline cost for residents of Maryland could be in the
$25, 000, 000 to $30, 000, 000 per year range. «

2) Other Source Abatement Activities

Elimination of small on-site incinerators has been required. There H
•were some 1, 500 of these in the State in the Baltimore and Washington • •
regions where they are being phased out. It is estimated that about 320
of these will be replaced with compactors at a total cost of about $2, 000, 000.
The remaining units •will employ haul-away service and incur no increase
in cost.

Maryland regulation requires the installation of dust collectors on
residual oil burning plants. There are about 204, 000 of these. It is
expected that the small ones convert to use of distillate oil and thus, will
incur about a 10% increase on their fuel costs. Some 200 or so units may
be fitted with dust collectors at a cost of something like $6, 000, 000 totally.

Regulations prohibited the open burning of auto bodies in preparation
of sending them to steel mills for recycling. In order to properly pre-
pare the bodies, it was necessary to build shredders. Two of these were
built at a total cost of about $1, 500, 000. _
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State-owned buildings were brought into compliance with the re-
gulations by updating fuel burning equipment, and refuse handling equip-
ment. This involved an expenditure and commitment of about $2, 000, 000.
About 200, 000 additional dollars need to be committed to complete the
job.

The many Federally-owned buildings are being brought into com-
pliance by upgrading fuel burning equipment,and refuse burning equipment
is being upgraded or phased out. About $2, 800, 000 has been spent or
committed to date and about $1, 400, 000 is yet to be committed or spent.

A recent regulation would require the control of hydrocarbons from
large installations such as can making companies, large paint spraying
operations, certain kinds of printing operations and others. About 32
establishments are involved. It is estimated that about $2, 000, 000 in
capital expenditures will need to be made over the next two or three years
to bring these facilities into compliance.

Another Maryland regulation requires that gasoline storage tanks
be fitted with floating roofs or otherwise be arranged to prevent the loss
of hydrocarbons during filling and during temperature changes. There
are a total of 84 tanks involved of which about 23 are needed to be fitted
with floating roofs. It is estimated that an expenditure in the range of
300 to 400 thousand dollars will be required to accomplish this job. How-
ever, prevention of loss of gasoline vapors to the atmopshere will result
in a payout on the investment in about four years.

Maryland regulations prohibit the burning of refuse in open fires.
There are currently no estimates for the costs involved in hauling this
refuse to a central disposal facility and disposing of it there. But a rough
estimate would indicate that additional refuse handling expenditures in
the range of $5, 000, 000 have been involved. Further, the open burning of
leaves has been phasing out. A rough guess might be that it is now costing
people in the Baltimore and Washington regions about $3, 000, 000 a year
for leaf collection services which they did not spend before. The City of
Baltimore is undertaking substantial expenditures to clean up their solid
waste disposal facilities. The Pulaski Highway incinerator is being im-
proved by the addition of two new furnaces which will be equipped -with high
efficient dust collectors. The total cost of this project is in the neighbor-
hood of $6, 000, 000. In addition, the City, Maryland Environmental Service,
and EPA will erect a thousand tons per day pyrolysis plant which will cost
in the neighborhood of $15,000,000.

The practice of burning land clearing wastes have been pretty much
phased out in the metropolitan areas. This has increased the cost of land
clearing by around $400 per acre. Air pollution control has been one rea-
son for substituting sanitary landfills for open burning dumps. The cost in
doing this has been significant but there is no way of estimating what part
of the expenditure should be charged to air pollution control purposes.
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There are a variety of other relative lesser expenditures which H

have been made and which are yet to be made to bring facilities into •§
compliance with our air pollution control regulations. It is doubtful
that the aggregate of these amounts to any more than two or three million
dollars.

On balance, all of these air pollution abatement expenditures seem _
to be able to be accommodated in the socioeconomic plans of Maryland. H
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II©. SOLID WASTES QUALITY

Mr. Charles Millard, Partner, Whitman, Requardt & Associates,
Baltimore, Maryland

1. Introduction

Although there has been a growing concern with problems of
solid waste management over the last several years, it is only
recently that the mountains of garbage and refuse which Maryland
citizens generate every year, have been systematically and vigorously
attacked.

Since the passage of the Federal Solid Waste Disposal Act in
1965, and laws enacted in 1970 by the Maryland General Assembly
and the U.S. Congress pertaining to more effective solid waste manage-
ment, Maryland has been improving its solid waste services.

Yet many challenges remain - - in increasing volumes of waste
generated; in increasing hazards of wastes; in decreasing -waste storage
facilities; and in increasing costs of collection and disposal to name a
few.

This preliminary audit of solid wastes quality was accomplished
by the Committee to attempt to highlight some important problems,
which if effectively addressed now might prevent larger problems in
the future.

2. Findings

a. Shift from open burning dumps to sanitary landfills and
incinerators for solid wastes disposal has occurred in Maryland thus
improving the conditions for better health and safety for its citizens.

b. Future plans show a further shift in disposal techniques
to major volume reduction centers with reclamation and recycling and
improved incineration in urban areas and this is the proper direction
for accommodating the ever increasing volumes of solid wastes.

c. The approximately 4 million tons per year of solid
wastes generated in Maryland, are collected and disposed of at costs
of about $15M annually. These volumes and costs are expected to
rise to almost 5 million tons and $20M annually by 1975.

d. Increasing disposal costs will be somewhat ameliorated
by payback from recycling energy and reclamation of useful materials,
but disposal costs represent only about 20% of total solid waste manage-
ment costs, and similar savings in collection, removal and storage are
not as obvious.
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The combination of the use of advanced disposal tech- H

nology (e. g. pyrolysis and recycling) to supplement current techniques,
could significantly reduce overall costs and raise volume handling
capacities in the late 1970's and early 1980's. I

e. A significant final disposal volume reduction is antici-
pated through the use of improved incineration and pyrolysis in the
urban areas. But this •will be offset by increasing volumes of sewage
solids requiring disposal, because of tightened water standards.

f. Increasing amounts of hazardous wastes, whether from
toxic chemicals, drugs, infectious materials, natural products, flam-
mables, mechanical hazards, or radioactive materials may become
serious problems in 1975 and beyond.

There are no good data yet in Maryland on sources
and volumes of these hazardous wastes, and no uniform systems for
control and disposal of them (except for radioactive wastes).

3. Recommendations

a. Collection and disposal of solid wastes by Regions, as
developed by the State Department of Health and Mental Hygiene should
be fostered as a more practical and economic approach, than the
smaller political jurisdictional systems now in effect.

b. Legislation should be introduced to improve permit
requirements; and to promote recycling of incinerator and other solid
•wastes.

c. Maximum use should be made of the Environmental Pro-
tection Agency's studies of hazardous wastes. However, State agencies
should survey Maryland's specific current and expected sources of
hazardous wastes, current and proposed disposal methods, and relative
hazards.

d. The current studies of sewage waste generation and dis- H
posal should be expanded to include the impact of tighter water quality H
standards.

I4. Discussion

Discussions on the Solid Waste problem in Maryland were held
•with:

William Harrington, Associate - Whitman
Requardt and Associates: Chairman of the Solid H
Waste Committee of the American Society of
Mechanical Engineers.
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Thomas McKewen, Director, Maryland Environmental
Services.

Robert Dietrich, Chief, Technical Division of the Depart-
ment of Public Works, Baltimore City.

William H. Shields, Chief, Solid Waste Survey, Maryland
Environmental Services.

Raymond J. Karpen, Maryland State Health Department of
Health and Mental Hygiene.

A number of reports and studies developed by others have been re-
viewed by the subcommittee. Some of these are:

"Solid Waste Management Plan for Maryland, " DHMH 803-
750-971, dated 1971 by the Division of Solid Wastes of the
Maryland State Department of Health and Mental Hygiene.

"Baltimore About Garbage, " 1972, a study by the Commis-
sion on Governmental Efficiency and Economy, Inc.

"Collection and Disposal of Solid Wastes, " August 1, 1966
by the Maryland State Department of Health.

"Preliminary Plan Tentative Feasible Solid Wastes Systems,
Baltimore Region, " February 1972, by Bivens and Asso-
ciates, Inc. and Engineering-Science, Inc.

Appendix J of "City of Baltimore Solid Waste Master Plans, "
May 1972 by City of Baltimore, Department of Public Works.

Recently, the Maryland State Health Department has instituted a series
of seminars designed to instruct and to stimulate interest through the State
in solving solid waste problems. They have also proposed dividing the
State into regions as is shown on the attached map, Figure 1. Article 43
of the Health Laws of Maryland provides for solid waste facilities to be
jointly financed under a joint authority of the State Department of Health
and any County or Baltimore City.

The Division of Solid Wastes of the State Department of Health and
Mental Hygiene has prepared "Instructions for the Preparation of County
Solid Wastes Management Plans" and is engaged in assembling these plans
from each of the proposed regions.

Data gathered as a result of these conferences have been put into
graph form and is attached hereto. Figure 2 shows predicted population
in Maryland; Fig. 3 shows the rate at which solid wastes are produced
or will be produced in pounds per capita per day. By multiplying the
population by the predicted production rate, the total daily volume of
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Fig. 1 - PROPOSED REGIONS OF THE MAFYLAND ENVIRONMENTAL SERVICE (7/1/71)
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solid wastes may be predicted. These figures have been reduced to
millions of tons per year and are shown on Fig. 4. It can be seen from
the latter that the volume of solid -wastes produced in rural areas is
less than produced in urban areas. This is due to the fact that both
the population and rate of waste production is less in rural than in the
urban areas.

Figure 5 shows the estimated cost of disposing of solid wastes
in Maryland. Curve A applies the present day volumes and costs to pre-
dicted volume indicated in Figure 4, with no changes in technology.
Curve B assumes that future urban waste is disposed of entirely by in-
cineration while future rural waste is disposed of entirely in landfills.
Curve C assumes that future urban waste is disposed of entirely by
pyrolysis while future rural waste is disposed of entirely in landfills,
and Curve D shows the effects of recycling of materials and energy when
applied to the pyrolysis operations in the urban areas while still using
sanitary landfills in the rural areas. Since the population figures for
Curve A, B, C and D are all the same, the cost differentials are en-
tirely due to the differences in cost of the various methods of disposal.
The curves are based on 1970 costs and do not consider the effect of
inflation, nor do they take into account the costs of land, initial capital
costs or the cost of solid waste collection.

It is readily apparent that recycling has a significant effect on
the cost of disposing of solid wastes. Maryland will be leading the way
in this approach when Baltimore's 1000 tons per day pyrolysis plant goes
into operation. This plant is expected to process solid wastes at a cost
of $7. 33 per ton, as compared to about $9. 00 per ton by incineration.
In addition, this plant is expected to produce low pressure steam which
•will be sold to the Baltimore Gas and Electric Company at a savings in
cost of $3. 80 per ton. An additional $0. 87 per ton may be saved by the
reclamation of ferrous metals and glass residue, resulting in a net cost
of $2. 66 per ton.

The pyrolysis plant is expected to contribute little or no particu-
late matter to the air and is expected to meet the Air Quality Standards
of Maryland. It will make an additional contribution to clean air in that
it will result in eliminating the burning of the fossil fuel that would other-
wise be necessary to burn the solid wastes and that is necessary to gener-
ate the steam.

When the pyrolysis plant is in operation, it will dispose of 365, 000
tons per year while Baltimore Incinerator No. 4 will process 219, 000 tons
per year. This is a total of 584, 000 tons per year. Since about half of
Maryland's urban population is in Baltimore, about half of the total solid
wastes developed in the urban areas will be in Baltimore. Figure 4 indi-
cates that the total solid waste from urban areas will be about 2. 6 mil-
lion tons per year by 1975. Half of this is 1. 3 million. This means that
by 1975, if the Reedbird Avenue incinerator is shut down completely
there will be a total of 716, 000 tons to be disposed of in landfills or by
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some other means. This is a clear indication that additional pyrolysis
plants and/or incinerators will be needed in Baltimore alone just to
keep up with the demand, since there will be virtually no landfill area
available by 1975. The cost curves (Fig. 5) indicate that pyrolysis
and recycling is the way to go in urban areas. It is anticipated that land
filling and recycling will generally keep pace with demands in rural areas.

The disposal and handling of hazardous wastes such as toxic chemi-
cals, drugs, infectious materials, poisonous plants, incendiary material
and radioactive materials was discussed in some detail under Section II D -
"Hazardous Waste Survey" of the report of January 1971 by the Environ-
mental Quality Committee, entitled "Some Technology Considerations
For Environmental Quality in Maryland." That report recommended
that the State undertake an initial survey of hazardous wastes to develop
an index of hazardous materials and analyze the problems of their collec-
tion and disposal. The report also recommended that this be followed by
an annual survey to monitor changes in the situation. Since the problem
of hazardous wastes may be even larger now than it was in 1971, and since
the State has initiated no independent study of the problem, the recom-
mendations of the January 1971 Report are again pertinent.

Another solid waste disposal problem is that of sludge produced by
the various sewage treatment plants throughout the State. According to
data furnished by the Maryland Environmental Services, Maryland pro-
duces between 462, 300 and 535, 350 pounds per day of dry sludge. In
addition, the District of Columbia produces about 400, 000 pounds per day.
The latter will be dried and incinerated in a plant now under construction
at the site of the Blue Plains Sewage Treatment Plant. There is also a
sludge drier at the Baltimore Back River Sewage Treatment Plant, but
all other sludge is simply dried by spreading on beds at the various treat-
ment plants. Its ultimate disposal is a problem because it is not yet
economically feasible to use as a soil nutrient, although this is an obvious
method for ultimate disposal that would be compatible with ecological con-
siderations. The volume of dry sludge will increase as time goes on and
may be expected to accelerate as more stringent water control standards
are applied.

An article in the October 30, 1972 issue of "Commerce Today"
cites the fact that industry is gearing up to meet the new solid waste dis-
posal challenge. It quotes the National Industrial Pollution Control Council
as recommending on a National scale the need for:

"Better information on sources of industrial solid
waste, including identification of the sources and
the quality and quantity of that waste, as well as
changes in production of industrial manufacturing
solid waste. (NIPCC would possibly form the frame-
work for such an investigation.)

I
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Better definitions of industrial solid waste problems,
either as they now exist or are anticipated, together
with a better estimation of the impact of pollution con-
trol legislation in order to set priorities.

A first priority to be given to the disposition of hazardous
and toxic materials because of their double health-environ-
mental implications.

Better evaluation of regional processing and disposition of
industrial solid waste, because of its potential advantages.

Enactment and enforcement of solid waste codes that are
on an equal basis both nationally and locally. Information
on nonuniform enforcement of these codes should be brought
to the attention of Local, State and Federal agencies.

More incentives to recycle waste materials for reuse or for
stockpiling; such as, an equivalent of the depletion allow-
ance provided in the tax structure for virgin materials.

An investigation of the economic impact of water and air
pollution controls on small organizations and marginal
producers to provide a dependable and quantitative basis
for decision-making on standards, variances and com-
pliance assistance.

Encouragement of collective pooling of research and develop-
ment efforts where problems are industry wide and inherently
beyond the financial capability of any one component of an
industry.

NIPCC encouragement of the Environmental Protective Agency
to facilitate the dissemination of information on acceptable
and economic solutions to industrial solid waste pollution pro-
blems. "

A similar approach must be fostered by the State of Maryland. This
Subcommittee suggests that:

a. "Solid Waste Regions" as recommended by the State Depart-
ment of Health and Mental Hygiene be established so as to en-
able solid -waste collection and disposal to be more economically
accomplished through more workable systems that would serve
several political subdivisions simultaneously.

b. Examine local laws concerning permit requirements for
disposal of solid wastes in landfills.
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c. Develop more stringent requirements concerning the
disposal of certain problem items such as cars, tires,
animals, etc. H

d. Develop more tax incentives or "bounty" systems to
encourage recycling and other methods for reducing the M|
volume of solid wastes. H

e. Promote recycling of incinerator wastes from existing M

incinerators by giving financial assistance to local sub- H
divisions for this purpose, as was recommended in the ^
previous report of the Environmental Quality Committees
of the Governor's Science Advisory Council. H

f. Utilize the latest technological disposal techniques such
as the pyrolysis system of Baltimore, and the use of solid M
waste and organic sludge as fuel for development of power H
as in the PEPCO-Dickerson Power Plant in Montgomery
County. _

g. Create a study of hazardous wastes as recommended in ^ "
the previous Committee report.

h. Continue a program to monitor and evaluate and make H
use of on-going pilot programs set up by private industries
and others. Some of these pilot programs are: . M

(1) American Cyanamid Company's program for solid
waste problems including (a) buying raw materials in
bulk thus eliminating the problem of thousands of bags H
and other packaging (b) burning solid •wastes as a fuel ^B
in its heating plants.

(2) The Campbell Soup Company's program for solid |
waste problems for disposal of byproducts and other
solid wastes. «

(3) Various glass companies such as Brockway Glass
Company and the Kerr Glass Manufacturing Corpora-
tion have instituted recycling programs for glass. H

(4) Certain paper and paper products companies such
as Alton Box Board Company and the Container Corpora- M
tion of America have instituted recycling programs for g |
waste paper fiber. The latter is also participating in a
pilot project in Chicago to determine the feasibility of _
municipal collection of old newspapers. H
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(5) Certain companies have developed systems of r e -
cycling solid waste to reduce it to organic compost
fertilizer.

(6) General Motors' plant at Pontiac Michigan uses
waste paper and trash as a primary fuel in their plant.

This subcommittee believes that the technology exists to solve
the general problem of solid waste disposal in Maryland, and that by
applying that technology now, considerable cost savings can be realized.
It is evident that disposal of solid wastes in the urban areas, particularly
around Baltimore and the District of Columbia, has reached critical pro-
portions and will get worse if steps are not taken now. It is also evident
that by recycling materials and recycling energy by using the solid waste
disposal process as a source of power, the future cost of disposal may be
decreased significantly.

We are confident that the solid waste disposal problem in Maryland
can be handled technically and economically provided the Administrative
and Legislative branches of the State of Maryland act soon to implement
the options available.
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